Long-term administration of tolvaptan increases myocardial remodeling and mortality via exacerbation of congestion in mice heart failure model after myocardial infarction.
In contrast to loop diuretics, tolvaptan does not cause neurohormonal activation in several animal heart failure models. However, it remains unknown whether chronic vasopressin type 2 receptor blockade exerts beneficial effects on mortality in murine heart failure after myocardial infarction (MI). In an experimental heart failure model, we tested the hypothesis that tolvaptan reduces myocardial remodeling and mortality. MI was induced in 9-week-old male C57Bl6/J by the left coronary artery ligation. In study 1, animals were randomly assigned to treatment with placebo or tolvaptan starting 14days post-MI. In study 2, animals were randomized to tolvaptan or furosemide+tolvaptan starting 14days post-MI. Interestingly, results showed lower survival rate in tolvaptan group compared to placebo. Tolvaptan group had higher serum osmolality, heavier body weight, more severe myocardial remodeling, and lung congestion at day 28 of drug administration compared to placebo. In study 2, addition of furosemide significantly reduced mortality rate seen with tolvaptan, and presented with decreased osmolality, myocardial remodeling, and lung congestion compared to tolvaptan-treated mice. Increase in proximal tubular expression of aquaporin 1, Angiotensin II, and vasopressin seen with tolvaptan treatments were normalized to basal levels, similar to levels in placebo-treated mice. Contrary to our hypothesis, tolvaptan was associated with increased mortality in murine heart failure after MI. This increase in lung congestion, myocardial remodeling, could be prevented by co-administration of furosemide, which resulted in normalized serum osmolality, neurohormonal activation, and renal aquaporin 1 expression, and hence decreased mortality post-MI.